
Europaisch s Paten tarn t 
European Pat nt Offic 
Office europe n des brevets 





(R) Publication number : 0 566 359 A2 



EUROPEAN PATENT APPLICATION 



@ Application number : 93302849.0 
Date of filing : 13.04.93 



©Int. CI. 5 : A61B 17/34 



(So) Priority: 14.04.92 US 868107 

@ Date of publication of application : 
20.10.93 Bulletin 93/42 

(§4) Designated Contracting States : 

AT BE CH DE ES GB IE LI LU NL PT 

© Applicant : ETHICON INC. 
U.S. Route 22 

Somerville New Jersey 08876 (US) 



2) Inventor : Shobert, James P. 
60056 Fellows Street 
South Bend, Indiana 46614 (US) 

(?4) Representative : Fisher, Adrian John et al 
CARP MA ELS & RANSFORD 43 Bloomsbury 
Square 

London WC1A 2RA (GB) 



a 

m 

CO 

m 



CL 



@ Illuminated surgical cannula 

(57) A surgical trocar is disclosed which includes 
a fiber reinforced plastic cannula having lon- 
gitudinally extending optical grade fibers which 
transmit light to the end of the cannula to serve 
to illuminate the surgical site. 
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BACKGROUND OF THE INVENTION 

This inv ntion relates to surgical instruments 
and, mor particularly, to an improved cannula for in- 
struments used in laproscopic surgery. 

Laproscopic surgery techniques involve per- 
forming surgical procedures through a small tube that 
is inserted through a small incision in the patient. 
These techniques minimize trauma to surrounding tis- 
sue and organs and greatly reduce the recovery per- 
iod which, in many cases, is due to the size of the in- 
cision required to gain access to the surgical site. To 
perform these laproscopic techniques, a small inci- 
sion is made, and a small tube or cannula is inserted 
through the incision. A trocar having a sharpened 
point is carried by the cannula and, in the case of ab- 
dominal surgery, insufflating gas may be passed 
through the cannula to inflate the abdominal cavity. 
The cannula comprises a port through which various 
instruments can be inserted to perform procedures, 
such as cutting, suturing and removal of organs, such 
as the gall bladder. These procedures involve far less 
trauma in the patient, less recovery time, and the abil- 
ity to control hospital costs by the elimination of large 
incisions on the patient 

The cannula employed to perform these proce- 
dures is made from stainless steel tubing. Among the 
problems associated with stainless steel are its ther- 
mal and electrical conductivity, and its tendency to re- 
flect and scatter the X-rays associated with scanning 
devices. 

A further problem involved in the use of prior art 
cannulae is the need for illumination at the surgical 
site. This is presently accomplished by employing fib- 
er optics, which are either inserted through the can- 
nula to occupy valuable space within the cannula, or 
are inserted through a separate incision in the pa- 
tient. 

BRIEF DESCRIPTION OF THE INVENTION 

This invention overcomes the problem of provid- 
ing illumination at the operation site and the problems 
associated with the use of stainless steel tubing for 
the cannula. 

According to this invention, a cannula for lapro- 
scopic surgery comprises a thin walled plastic tube 
having a cylindrical sidewall reinforced with continu- 
ous filaments embedded in the plastic for imparting 
both torsional and flexural strength thereto which 
compares favorably with the physical properties of 
stainless steel, at least on a strength-to-weight basis. 
The reinforcement comprises a plurality of filaments 
which, preferably, are glass filaments extending in 
one circumfer ntial direction in th form of a helix al- 
t rnatelyov rand under successive axial ly extending 
continuous filaments. Other filaments extend in an 
opposite circumf rentiai direction in the form of a he- 



lix alternately ov r and under the axially extending 
continuous filaments and alt rnately over and under 
the successive f ilam nts of the first mentioned helix. 
At least some of the axially extending filaments are 

5 fiber optic filaments adapted to transmit light from one 
end of the tube to the other from a fiberoptic connec- 
tor terminal associated with a source of artificial light. 

The technique for forming tubes which may be 
used as cannulas, according to this invention, may be 

10 found in U.S. Patent No. 3,007,497, to Samuel M. 
Shobert, the subject matter of which is incorporated 
herein by reference. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

FIG. 1 is an elevational view, partly in section, of 
a surgical trocar embodying the present inven- 
tion; 

FIG. 2 is a diagrammatic illustration, partly in sec- 
20 tion, of an apparatus employed in fabricating the 
cannula of this invention; 
FIG. 3 is a top plan view, in diagrammatic form, 
of the apparatus illustrated in FIG. 2; 
FIG. 4 is a cross-sectional view of the cannula; 
25 and 

FIG. 5 is an enlarged view of a small area of the 
fibrous reinforcement of the sidewall of the can- 
nula. 

30 DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to the drawings and, particularly, 
to FIG. 1, there is illustrated a surgical trocar which is 
employed in laproscopic surgical techniques. The tro- 

35 car 10 includes a cannula 12 which comprises a thin 
walled plastic tube reinforced with filaments embed- 
ded therein. The cannula has proximal and distal 
ends 14 and 16, respectively, and is mounted in a hub 
portion 17 of a housing 18. The housing 18 includes 

40 a body portion 20 and a removable handle portion 22. 
As is set forth in more detail in U.S. Patent No. 
4,654,030, the subject matter of which is incorporated 
herein by reference, the handle portion 22 has an ob- 
turator 24 affixed thereto, and the obturator 24 has a 

45 piercing tip 26 at its distal end. Further, as is descri- 
bed in the aforementioned patent, the obturator 24 is 
shielded by a generally tubular, clear plastic obturator 
shield or sleeve 28 which is spring biased toward the 
distal end of the obturator by a biasing mechanism 

so (not shown) contained in the handle portion 22. Thus, 
the shield 28 normally covers the obturator tip during 
storage of the handle portion 22 and during the as- 
sembly operation. 

To assemble the d vice, the handl portion 22 is 

55 axially aligned with the body portion 20, and the ob- 
turator 24 and its surrounding shield 28 are inserted 
through the cannula until spring biased clips 30 en- 
gage recesses 32 in the body portion 20. The clips 30 
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have body portions 34 which project from the handle 
portion 22 so that the dips 30 may be disengaged by 
pressing th body portions 34 inwardly. The biasing 
mechanism in the handle portion 22 ensures that the 5 
shield 28 remains in its normally extended position as 
the obturator passes through an apertured dia- 
phragm seal 36 and a spring biased flap valve 38. An 
end 39 of the flap valve engages a notch 40 in the 
sheath 28 to ensure against inadvertent retraction of 10 
the shield 28. 

The flap valve 38 is normally biased by a wire 
spring 40 so that the valve 38 normally seats against 
a sealing ring 42 of a tubular portal assembly 44 when 
the obturator 24 and its shield 28 are removed from 15 
the body portion 20. The assembly 44 also carries the 
diaphragm 36 which is mounted on the portal member 
44 by a crimped band 46. 

The trocar 10 is inserted through the wall of a 
body cavity while the valve 38 is manually held out of 20 
engagement with the recess 40 by operating a lever 
48 which is fixed to a pivot pin 49 associated with the 
valve 38 and located on an opposite face of the body 
portion 20. Engagement of the skin of the patient by 
the distal end of the shield 28 causes the shield to re- 25 
tract against the bias of the spring mechanism and 
permits the obturator tip 26 to pierce the cavity wall. 
After the cavity wall has been pierced in this manner, 
the sheath 28 is automatically extended by the spring 
and is locked in place by engagement of the end 39 30 
of the flap valve 38 in the notch 40 to shield the tip 
26 from inadvertently piercing the patient With the 
cannula 12 in its intended location, the handle portion 
22 and its associated obturator 24 and sheath 28 may 
be separated from the body portion 20 of the trocar 35 
18 by pressing the body portions 34 of the clips 30 
and releasing the end 39 from the notch 40 by oper- 
ating the lever 48. After retraction of these members, 
the flap valve 38 closes to prevent egress of any in- 
sufflating gas which may have been pumped into the 40 
body cavity. 

As was previously mentioned, the cannula 12 is 
made from a fiber reinforced plastic materia) having 
axially extending fiber optic filaments adapted to 
transmit lightfrom one end of the cannula to the other. 45 
Referring now to FIGS. 2-5, there is illustrated a tech- 
nique for fabricating the cannula 12. A conventional 
braiding machine 60 has a supporting table 62 which 
carries a number of roving cakes 64 and 66. The rov- 
ing cakes 64 and 66 comprise glass filaments 68 and 50 
are supported on spindles 70 which are movable in 
undulating tracks 72 and 74. 

A mandrel 76 extends through a clearance open- 
ing 78 in the table 62. 

Beneath the table 62 are disposed a plurality of 55 
roving cakes 80. At least some of the roving cakes 80 
contain optical quality fifam nts 82 suitable for the ax- 
ial transmission of artificial light therethrough and 
suitable for additional or complete longitudinal rein- 



forcement of the cannula 12 depending upon the 
presence or absenc of normal glass reinforcement 
fibers provided by one or mor ofth roving cakes 80. 
The filaments 82 are trained through openings 84 in 
the table 62 and, together with the filaments 68, are 
affixed to the mandrel 76 by adhesive tape or the like. 
With the filaments thus fixed to the mandrel, the 
mandrel is raised at a constant rate in the direction of 
the arrow F while the roving cakes 64 and 66 are ro- 
tated in opposite directions in the tracks 72 and 74. 
Since the roving cakes 64 and 66 travel in their un- 
dulating paths, they cause the filaments to pass over 
and under adjacent filaments and over and under the 
filaments 82 which are captured by the helically 
wound filaments and extend in an axial direction with 
respect to the mandrel 76. This weaving pattern is il- 
lustrated in FIGS. 4 and 5. 

After the proper length of winding is achieved on 
the mandrel 76, the optical fibers 82 are bundled in a 
suitable sheath 90, the filaments 68 are trimmed, and 
the mandrel and the filaments are immersed or wet- 
ted in a bath of liquid resin material, such as epoxy 
resin. The mandrel and the wetted fibers are then 
placed in a steam jacketed mold 92, and the resin is 
cured by heat. After the resin is cured, the mandrel is 
removed from the mold; and the mandrel is then re- 
moved from the completed cannula 12. 

When the cannula 12 is mounted in the hub por- 
tion 16 of the housing 20, the optical fibers 82 in the 
sheath 90 are terminated in a suitable connector 100 
(FIG. 1), and the connector 100 cooperates with a 
mating connector 102 which leads to a source of ar- 
tificial light. 

During surgical procedures, therefore, the can- 
nula may be illuminated at its distal end to provide 
light at the site of the surgical procedure. 

Although the preferred embodiments of this in- 
vention have been shown and described, it should be 
understood that various modifications and rearrange- 
ments of the parts may be resorted to without depart- 
ing from the scope of the invention as disclosed and 
claimed herein. 



Claims 

1. A cannula for laproscopic surgery comprising a 
thin-walled plastic tube, said tube having at least 
one longitudinally extending fiber optic filament 
adapted to transmit light from one end of the tube 
to the other, and means for connecting said fiber 
optic filament to a source of artificial light. 

2. A cannula according to claim 1, wher in at least 
said axially extending f ilam nts are glass. 

3. A cannula for laproscopic surgery, comprising a 
thin-walled plastic tube, said tube having a cylin- 
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drical sidewall reinforced with continuous fila- 
ments embedded in said plastic for imparting 
both torsional and fl xural strength thereto, said 
reinforcement comprising a plurality of filaments 5 
extending in one circumferential direction in the 
form of a helix alternately over and u nder succes- 
sive axially extending continuous filaments, other 
filaments extending in an opposite circumferen- 
tial direction in the form of a helix alternately over 1 o 
and under said axially extending continuous fila- 
ments and alternately over and under the succes- 
sive filaments of the first mentioned helix, said 
axially extending filaments being fiber optic fila- 
ments adapted to transmit light from one end of 15 
said tube to the other, and means for connecting 
said fiber optic filaments to a source of artificial 
light. 

4. A cannula according to claim 3, wherein at least 20 
said axially extending filaments are glass. 

5. In a trocar assembly comprising an elongated tro- 
car obturator having a piercing tip at its distal end, 
mounting means for said trocar comprising a han- 25 
die and a cannula attached to said handle for re- 
spectively detachably mounting the proximal end 

of said trocar and providing a guide path to a sur- 
gical site, in combination therewith the improve- 
ment wherein said cannula comprises a thin- 30 
walled plastic tube, said tube having a cylindrical 
sidewall reinforced with filaments embedded in 
said plastic for imparting both torsional and fiexu- 
ral strength thereto, said filaments including a 
plurality of axially extending filaments, said axial- 35 
ly extending filaments being fiber optic filaments 
adapted to transmit light from one end of said tube 
to the other, and means for connecting said fiber 
optic filaments to a source of artificial light. 

40 

6. A trocar assembly according to claim 5, wherein 
at least said axially extending filaments are glass. 

7. In a trocar assembly comprising an elongate tro- 
car obturator having a piercing tip at its distal end, 45 
mounting means for said trocar comprising a han- 
dle and a cannula attached to said handle for re- 
spectively detachably mounting the proximal end 

of said trocar and providing a guide path to a sur- 
gical site, in combination therewith the improve- so 
ment wherein said cannula comprises a thin wal- 
led plastic tube, said tube having a cylindrical 
sidewall reinforced with continuous filaments em- 
bedded in said plastic for imparting both torsional 
and flexural strength thereto, said r inforcement 55 
comprising a plurality of filam nts ext nding in 
one circumf rential direction in the form of a helix 
alternately over and under successive axially ex- 
tending continuous filaments, other filaments x- 



tending in an opposite circumferential dir ction in 
th form of a helix alt rnately ver and under said 
axially extending continuous filaments and alter- 
nately over and under the successive filaments of 
the first mentioned helix, said axially extending fi- 
laments being fiber optic filaments adapted to 
transmit light from one end of said tube to the 
other, and means for connecting said fiber optic 
filaments to a source of artificial light. 

8. A trocar assembly according to claim 6, wherein 
at least said axially extending filaments are glass. 
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